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Introduction  

Due to increased trauma and increased frequency of 

such surgeries, orthopedic surgeries may cause serious 

complications such as blood loss and the need for blood 

transfusion. However, blood transfusion also has 

consequences, including the transmission of viral 

diseases, blood group incompatibility, increased rate of 

bacterial infections, and sensitization of the immune 

system1-3. On the other hand, interventions planned by 

blood banks to reduce these complications are costly. 

Hence, interventions to reduce blood loss during and 

after surgery are affordable. Several techniques are 

developed for this purpose, including autologous blood 

transfusion, storing compatible blood for surgery, using 

surgical tourniquets for lower limbs, and the drug agents 

against fibrinolysis during surgery (e.g., aprotinin, 

Tranexamic Acid, and Aminocaproic acid). However, 

each of these techniques has its complications4,5. 

According to the literature, Tranexamic Acid can reduce 

the need for blood transfusion, compared to the placebo, 
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without causing a significant increase in complications 

such as thromboembolism events. However, there are 

concerns regarding the increased risk of coagulation in 

surgeries with a high risk of thromboembolism, such as 

orthopedic surgeries6-8. Tranexamic Acid is commonly 

used as an anticoagulant to reduce blood loss in 

maxillofacial surgery, heart surgery, and rhinoplasty in 

women, and in most cases, its effectiveness has been 

confirmed9,10. However, few studies are conducted in 

the field of orthopedics. Tranexamic Acid increases the 

reliability of the clot by preventing the activation of 

plasminogen and preventing further blood loss11. 

Considering that evidence regarding the effect of 

Tranexamic Acid on reducing blood loss is still 

controversial, particularly concerning its consequence, 

safety, and consequences, most studies have 

investigated the effects of tourniquets. Besides, most 

studies have examined total knee or hip surgeries, and 

the results concerning other organs are incomplete and 

not widespread. In addition, various studies have used 

different time and drug administration methods. Hence, 

in the present study, we aimed to clarify the effect of 

intravenous Tranexamic Acid injection on reducing 

blood loss in femoral fracture surgery. 

Methods 

Study Design 

In this randomized, double-blind clinical trial, 60 

patients, after evaluating against inclusion and exclusion 

criteria, admitted to an Orthopedic Hospital (Iran-

Tabriz) during 2019 are investigated. To estimate the 

sample size, primary information, including mean and 

standard deviation of intraoperative blood loss variable, 

were extracted from the study by Gustav Ekba12. By 

considering a 95% confidence interval, test power of 

90%, 20% change in the significant variable, and using 

the following formula, the minimum sample size in each 

group was calculated as 26 cases. By considering 

attrition of 20%, the sample size of each group was 

increased to 30 cases. 

n = [(Z1-α/2 + Z1-β) 2× (SD12 + SD22] / (Mean1 – 

Mean2)2 

 

Participants were selected using the convenience 

sampling technique. Then, subjects were allocated to the 

groups of intervention and control using the random 

block with sizes of 2 and 4. A random sequence was 

generated using the RAS software. The groups were 

matched concerning demographic variables. In this 

study, the main researcher and statistical advisor were 

not aware of the allocation of patients, and data were 

collected by the assistant researcher. 

 

Inclusion and Exclusion Criteria 

Inclusion criteria were at least 18 years old, candidates 

for femoral fracture surgery with concher insertion, and 

patients with physical classes 1 and 2 based on the 

American Anesthesiology Society. Also, exclusion 

criteria were sensitivity to Tranexamic acid (based on 

the patient's medical history), pre-existing anemia 

(hemoglobin<8 g/ml), avoiding blood transfusion, 

history of anticoagulant drugs, coagulation disorders, 

history of thromboembolism, history of cerebrovascular 

damage, ischemic heart disease, pregnancy, major 

underlying diseases such as pulmonary or heart disease, 

liver, and renal failure, history of seizures, and need for 

re-surgery.  

 

Implementations 

After obtaining the approval of the surgeon, the pre-

surgery consultation was performed, and the necessary 

information was recorded. Heparinization was started 

the day before surgery by injecting heparins with low 

molecular weight. All necessary tests were registered in 

patients' records, including hemoglobin, hematocrit, 

fibrinogen, PT, PTT, urea, creatinine, INR, platelet 

count, and CBC. Anesthesia was induced after 

performing necessary checkups, including NIBP, HR, 

and SaO². Anesthesia indications were Propofol (2-2.5 

mg/kg, Fentanyl (1-2 mcg/kg), Midazolam (.03-.05 

mg/kg), and Atracurium (0.5-0.6 mg/kg). Patient 

monitoring included: NIBP, HR, SaO², urinary 

extraversion, ETco², TOF, along with Hb & Hct, if 

necessary. After choosing the appropriate position and 

performing prep and drep, Tranexamic Acid (10 mg/kg) 

was administered for subjects in the intervention group 

15 minutes before infusion. The infusion continued at a 

dose of 1 mg/kg/hr until the end of surgery. The control 

group received normal saline, with equal volume, as the 

placebo. The drugs were prepared in similar syringes 

and delivered to the anesthesiologist, who was unaware 

of the content. Syringes were coded, then the volume of 

blood loss during surgery was estimated by careful 

examination of the blood in the suction, the amount of 

blood poured at the site of the operation, and the number 

of gases impregnated with blood. Intraoperative blood 
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transfusion was performed using the MABL (Maximum 

Allowable Blood Loss) formula of different references 

[ABL= [EBV x(Hi-Hf)]/Hi. The following variables 

were investigated both during and after surgery: blood 

loss during surgery (primary outcome), secondary 

consequences (postoperative hemorrhage in the 

drainage tank, transfusion during and after surgery, and 

urinary extraversion). Necessary tests, including Hb, 

Hct, PT, PTT, aPTT, Fibrinogen, urea, creatinine, INR, 

PLT, and CBC, both before and after surgery, as well as 

the need for post-surgery transfusion (in cases with 

hemoglobin< 8 gr/dl in healthy patients and <10 gr/dl in 

patients with ischemia-induced symptoms) were 

investigated. Besides, symptoms of thromboembolic 

events in cases with a WELLS score were examined. 

Doppler sonography was performed for DVT diagnosis. 

 

Statistical Analysis 

Data were analyzed using descriptive statistics (mean ± 

SD and percentage). The independent t-test was used to 

compare the mean of two groups (quantitative), and the 

chi-square test was applied for qualitatively comparing 

the two groups. The Kolmogorov-Smirnov test was 

applied to test normal distribution. Data were analyzed 

using SPSS version 22. Statistical significance was 

considered when p-value<0.05. 

 

Results 

The placebo group comprised 7 (23.3%) female and 23 

(76.6%) male patients, while the intervention group 

comprised 8 (26.7%) female and 22 (73.3%) male 

patients. The groups were not significantly different 

concerning gender (I,e. were gender-matched 

(p=0.984)). There was no statistically significant 

difference between the mean height of patients in the 

placebo (171.67±6.74) and Tranexamic Acid 

(171.63±6.21) groups (P=0.984). Concerning the age 

structure of both groups, there was no statistically 

significant difference between the mean age of patients 

in the placebo (47.40±12.55) and Tranexamic Acid 

(43.77±15.65) groups (P=0.325). There was no 

statistically significant difference between the mean 

weight of the patients in the placebo (76.67±6.40) and 

Tranexamic acid (74.53±6.68) groups (P=0.264).   

Before surgery, the mean urinary extraversion of the 

placebo group (131.00±69.45) was lower than the 

Tranexamic Acid group (186.00±92.61) (p=0.012). 

Besides, in the placebo group, the mean urinary 

extraversion in the first hour (161.38±±70.34) was 

lower than that of the Tranexamic Acid group 

(225.83±.90.42) (p=0.003). In the placebo group, the 

mean urinary extraversion in the second hour 

(75±193.97) was lower than the intervention group 

(273.67±99.29) (p=0.001). Also, the mean urinary 

extraversion in the third hour of the placebo group 

(256.71±69.73) was lower than the Tranexamic Acid 

group (335.83±96.53). On the other hand, the mean 

urinary extraversion at the end of surgery in the placebo 

group (372.24±73.11) was lower than the Tranexamic 

Acid group (415.83±93.85) (p=0.052).   

In the placebo group, the mean blood loss during 

surgery was 1081.67±298.70, and for the intervention 

group, it was 557.00±128.76 cc. The mean blood loss 

during surgery was significantly higher in the placebo 

group than in the Tranexamic Acid group (p<0.011). 

The mean blood loss after surgery in the placebo and 

control groups was 427.00±83. 32 and 249.67±66.36, 

respectively (p<0.001) (Table 1). There was a 

significant difference concerning blood transfusion 

during and after surgery (p<0.001). 
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Table 1: Comparison of blood loss and transfusion during and after surgery between the two groups 

P Value Control Tranexamic acid Blood ;oss 

0.001 1081.67±298.70 557.00±128.76 During surgery(CC) 

0.001 427.00±83. 32 249.67±66.36 after surgery(CC) 

   Transfusion 

0.001 3 (10%) 0 1 Unit 

6 (20%) 0 2 Unit 

7 (23.33%) 0 3 Unit 

14 (46.66%) 30(100%) No Transfusion 

 

 

Laboratory tests during and after surgery were as 

follow: platelet changes before (P=0.604) and after 

surgery (P=0.271), hemoglobin before (P=0.167) and 

after surgery (P=0.001), hematocrit before (P=0.157) 

and after surgery (P=0.001), prothrombin time before 

surgery (P=0.241) and after surgery (P=0.001), relative 

thromboplastin time before (0.999) and after surgery 

(P=0.001), level of INR before surgery (P=0.332) and 

after surgery (P=0.001), fibrinogen before (P=0.597) 

and after surgery (P=0.019), urea before (P=0.974) and 

after surgery (P=0.065), and creatinine before (P=0.237) 

and after surgery (P=0.001).  

In the Tranexamic Acid group, surgeon satisfaction was 

as follows: 29 (96.6%) cases were "good" one case, or 

3.3% was moderate, and no one was dissatisfied. In the 

placebo group, surgeon satisfaction was as follows: 

eight cases (26.6%) had a "good" opinion, and 19 cases 

(63.3%) were moderate, and 3 (10%) were dissatisfied. 

Surgeon satisfaction was significantly higher in the 

Tranexamic Acid group than in the placebo group 

(p=0.001).  

After providing the intervention, no complication was 

observed in both groups (e.g. thromboembolic events, 

sonographic symptoms of deep vein thrombosis, and 

complications of Tranexamic acid injection). 

 

Discussion 

 

The current study aimed to investigate the effect of 

Tranexamic Acid administration on preventing blood 

loss after femoral surgery to prevent complications of 

blood transfusions. This study demonstrated that the 

administration of 10 mg/kg Tranexamic Acid 15 min 

before infusion could reduce blood loss during surgery. 

Therefore, the volume of blood loss and the amount of 

blood transfused for patients with Tranexamic Acid 

infusion were lower than the control group. Tranexamic 

Acid was first proposed to prevent blood loss in adults 

at high risk of blood loss in a clinical trial conducted in 

274 hospitals in 40 different countries. In this extensive 

trial study, patients were divided into two groups of 

intervention (1g initial dose of Tranexamic Acid and 

another 1g after 8 hours) and the placebo. Tranexamic 

Acid could effectively reduce blood loss. Besides, no 

significant complication related to clotting was 

reported13,14,15. Camarasa et al. reported that 

administration of Aminocaproic acid and 10 mg/kg of 

Tranexamic Acid before tourniquet opening could 

reduce blood loss during Knee arthroplasty. Besides, it 

reduced the need for blood transfusion16. Rajesparan et 

al. found that intravenous administration of 10 mg/kg 

Tranexamic Acid at the beginning of surgery was not 

associated with reduced blood loss and the need for 

blood transfusion. But doses of 15 and 20 mg/kg 

reduced blood loss and the need for blood transfusion 

after surgery but did not affect during-surgery blood 

loss. Husted et al., in a study on Pelvic arthroplasty, 

showed that a single dose of 10 mg/kg and infusion of 1 

mg/kg/h Tranexamic Acid 10 hours before surgery was 

associated with reduced post-surgery blood loss and the 

need for blood transfusion17. The dose and type of 

administered drugs are similar to the present study. 

However, in the present study, 10 mg/kg Tranexamic 

Acid was injected 15 minutes before infusion, which 
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resulted in a significant reduction of blood loss. Choi et 

al. showed that a single dose of 20 mg/kg Tranexamic 

Acid before surgery had reduced blood loss in bilateral 

maxilla osteotomy. In this study, the volume of blood 

loss in the control group was 422 ml more than the 

Tranexamic acid group18, 19. In this context, it can be 

argued that when a fibrin clot is formed, the therapeutic 

effects of Tranexamic Acid appear. Tranexamic Acid 

prevents clot-dissolving by the proteolytic consequence 

of plasmin. By blocking the lysis site on the 

plasminogen molecular, Tranexamic Acid delays the 

clot lysis time. Therefore, it prevents the bonding of 

active plasmin on the fiber surface; surgery and venous 

stasis release the active tissue plasminogen, which 

causes activation of the fibrinolytic system. If 

Tranexamic Acid is administered before clot formation, 

it inhibits the lysis of the clot, and its effect reduces after 

clot formation. It indicates the reason for less affection 

of Tranexamic Acid in reducing blood loss at the end of 

surgery. Moreover, it can explain the ineffectiveness of 

continuous administration of Tranexamic acid 

(infusion) in preventing blood loss after cardio 

surgeries. 

Limitations and Recommendations 

The current study has limitations including not 

considering long-term complications and not evaluating 

different doses of the drug. According to the findings of 

the present study and other studies, as well as the 

mechanism of Tranexamic acid in preventing clot-

dissolving, it is necessary to investigate the effect of this 

drug on reducing the amount of blood loss during and 

after surgery, the need for the blood transfusion on 

different doses of the drug, various times of 

administration, and surgical operations with different 

extents. 

Conclusion 

The results demonstrated that administering a single 

dose of Tranexamic Acid (10 mg/kg) at 15 minutes 

before the infusion to patients, and also intake one 

mg/kg/hr of it until the end of surgery to patients with 

femoral fracture was associated with reduced blood loss 

and reduced need for blood transfusion. 

 

Acknowledgments 

Researchers are very grateful for the financial support of 

Tabriz University of Medical Sciences. 

Conflict of Interest Disclosures 

None 

Funding Sources  

This study is sponsored by Tabriz University of Medical 

Sciences. 

Authors’ Contributions 

MP: Study design and study managing. AS: 

Intervention. NA: Manuscript preparation and 

submission. AM: Data Analysis. SA: Data Collection. 

 

Ethical considerations 

Once ensuring the confidentiality of the information, 

patients were aware that all methods and measures used 

in hemorrhagic surgery are planned to save the life of 

the patient via maintaining the function of vital organs. 

The goal was to reduce the amount of blood loss during 

surgery and prevent complications related to blood loss, 

as well as the patient's need for blood transfusion. 

Informed written consent was obtained from all 

participants. The current study is approved by the ethics 

committee of the Tabriz University of Medical Sciences 

(NO: IR.TBZMED.REC.1398.946) And Iranian 

Registry Of clinical Trial (NO: 

IRCT20191208045664N1). 

 

References  

1. Bala HR, Lee S, Wong C, Pandya AG, Rodrigues M. Oral 

tranexamic acid for the treatment of melasma: a review. Dermatol 

Surg. 2018;44(6):814-25. 

2. Picetti R, Shakur-Still H, Medcalf RL, Standing JF, Roberts I. What 

concentration of tranexamic acid is needed to inhibit fibrinolysis? A 

systematic review of pharmacodynamics studies. Blood Coagul 

Fibrinolysis. 2019;30(1):1. 

3. Aghamohamadi D, Gol MK. Checklist for Determining Severity of 

Pain and Type and Dosage of Analgesics Administered to Patients 

Undergoing Breast Surgeries. Int J Women's Health Reprod Sci. 

2020;8(2):227-31. 

4. Lier H, Maegele M, Shander A. Tranexamic acid for acute 

hemorrhage: a narrative review of landmark studies and a critical 

reappraisal of its use over the last decade. Anesth Analg. 

2019;129(6):1574-84. 

5. Montroy J, Hutton B, Moodley P, Fergusson NA, Cheng W, 

Tinmouth A, et al. The efficacy and safety of topical tranexamic acid: 

a systematic review and meta-analysis. Transfus Med Rev. 

2018;32(3):165-78. 

6. Al Lawati K, Sharif S, Al Maqbali S, Al Rimawi H, Petrosoniak A, 

Belley-Cote EP, et al. Efficacy and safety of tranexamic acid in acute 

traumatic brain injury: a systematic review and meta-analysis of 

randomized-controlled trials. Intensive Care Med. 2020:1-14. 

7. Chornenki NLJ, Um KJ, Mendoza PA, Samienezhad A, Swarup V, 

Chai-Adisaksopha C, et al. Risk of venous and arterial thrombosis in 

non-surgical patients receiving systemic tranexamic acid: A 

systematic review and meta-analysis. Thromb Res. 2019; 179:81-6. 

http://ethics.research.ac.ir/IR.TBZMED.REC.1398.946
https://fa.irct.ir/trial/44093


The effect of Tranexamic Acid during surgery on blood loss 

 

Trauma Monthly 2021;26(6): 311-316  |  316 

8. Gol MK, Dadashzadeh M, Anvari HM. Design and implementation 

of a checklist for prediction of anesthesia-induced nausea and 

vomiting in candidate patients for mastectomy. Int J Women's Health 

Reprod Sci. 2020;8(1):90-4. 

9. Khanbabaei Gol M, Aghamohammadi D. Effect of intravenous 

infusion of magnesium sulfate on opioid use and hemodynamic status 

after hysterectomy: double-blind clinical trial. Iran J Obstet Gynecol 

Infertil. 2019;22(7):32-8. 

10. Kim HJ, Moon SH, Cho SH, Lee JD, Sung Kim H. Efficacy and 

safety of tranexamic acid in melasma: a meta-analysis and systematic 

review. Acta Derm Venereol. 2017;97(6-7):776-81. 

11. Yokobori S, Yatabe T, Kondo Y, Kinoshita K. Efficacy and safety of 

tranexamic acid administration in traumatic brain injury patients: a 

systematic review and meta-analysis. J Intensive Care. 2020;8(1):1-9. 

12. Olson JC, Wendon JA, Kramer DJ, Arroyo V, Jalan R, Garcia‐Tsao 

G, et al. Intensive care of the patient with cirrhosis. Hepatology. 

2011;54(5):1864-72. 

13. Houston BL, Uminski K, Mutter T, Rimmer E, Houston DS, Menard 

CE, et al. Efficacy and safety of tranexamic acid in major non-cardiac 

surgeries at high risk for transfusion: a systematic review and meta-

analysis. Transfus Med Rev. 2020;34(1):51-62. 

14. Haase DR, Templeton KJ, Rosenthal HG, Sweeney KR. 

Tranexamic acid in patients with cancer undergoing endoprosthetic 

reconstruction: a retrospective review. J Am Acad Orthop Surg. 

2020;28(6):248-55. 

15. Saboktakin L, Barzegar M, Hagh Jo A, Emamalizadeh M. Study on 

serum Copper and Zinc level of children with epilepsy during long 

term therapy with anticonvulsants. Life Sci J. 2012;9(4):1250-54 

16. Camarasa M, Ollé G, Serra-Prat M, Martín A, Sánchez M, Ricós 

P, et al. Efficacy of aminocaproic, tranexamic acids in the control of 

bleeding during total knee replacement: a randomized clinical trial. 

Br J Anaesth. 2006;96(5):576-82. 

17. Rajesparan K, Biant L, Ahmad M, Field R. The effect of an 

intravenous bolus of tranexamic acid on blood loss in total hip 

replacement. J Bone Joint Surg. 2009;91(6):776-83. 

18. Choi WS, Irwin MG, Samman N. The effect of tranexamic acid on 

blood loss during orthognathic surgery: a randomized controlled trial. 

J Oral Maxillofac Surg. 2009;67(1):125-33. 

19. Aghamohamadi D, Gol MK. Checklist for determining severity of 

pain and type and dosage of analgesics administered to patients 

undergoing breast surgeries. Int J Womens Health Reprod Sci. 

2020;8(2):227-31. 


